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(57) Abstract: 

PURPOSE: To determine termination of an etching simply and highly 
accurately by determining the buildup value of the luminous intensity 
waveform of a plasma, and by so adjusting the sampling time interval 
of the luminous intensity of the plasma in the termination region of 
the etching as to increase the peak value of the secondary derivative 
of the luminous intensity of the plasma. 

CONSTITUTION: The value of a luminous intensity I of a plasma after 
a time t1 elapses from the initial time of an etching is determined. 
That is, by setting the reference value of the luminous intensity I of a 

plasma to 11 for a product having a wide area, and by setting its|_ 

reference value to 12 for a product having a narrow area, whether the value of the luminous intensity I of the plasma is larger 
than 11 and whether its value is smaller than 12 are determined respectively. Then, when the value of the luminous intensity I 
of the plasma is determined as I>l1 . the value of a difference Δt when subjecting it to a secondary differentiation is 
so set as to be come small. That is, its sampling time interval &Delta:t used in the numerical operation of Its secondary 
differentiation is so set as to become small. 
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^ iifhl ilib ni^^chg. ^ 25^hEi^4^ aM^Al^^^^^# ^zis^hisj Bm\ e^oF 

£ 2^ M£I'^DI~S'S&» <i^^»-SS(Hl Ai ^WM CHt]" ^^1^ Oil MM SOI?^ 3SH^, 

£ 3a S £ 3b^ £ 2(HIAI ^Gl^i 1^AI17| ^<3S(HI CHt^ 2»£t>4^Mg MOI^^ -lEH^m, 
£ 4^ H ^ AIOIICHI EP-E ^A|£, 

£ 6a S! E 6b^ £ BWIAI MOIS l^Ail7l ^ilMOil CH?t 27:Et^4^MM MCM^;^^ HEH^M, 
£ 7^ £ 42J ^^^SgWlAI'^^^^ lj'A'li:'l011 CHt.1" ^i^SJ ^AlOHSM SOl^^ QS ^EH^, S! 
£ 8a S! SE 8b^ £ 7(M1A1 MOtS ^Ali:?I ^dMOil CHth 2»£*^4^Me SCM?^ I1EH = . 

11 : ^^g^SbH 12, 13 : StSSBS^ 

15 : o^£*||?Jldlia 17 : 

20 : 

B ^'SS gE|-^0h2,^S (plasma-enhanced) ^^t^glHlAI gS(end point)! ago^S g>^^0|| 



7-1 



^2001^07450 



2iQ. £ 1^ ^^ ^ gS8Sa^(paranel planar electtwte)me SSSja MaSDhSS® 





lf/c87|2| 2*FEt^4^ (27* 01^)21 ii+g]lK^I OSt> CflOIEISElM gTTil ^CK 

&{2,^2J SHS aui-sjos AB!Egg4j7|@g Afetl l!--ldl7|2J ^§ g H OlOIEI^EIOil ETISHM IS 
aQ ^eSJH^SISa ±59-944232^ ggs 9lt^ S'Igg ^SoKJ, 0\?\M Sg = 

JoiTsss wE«^3f -122J scHsras seim iiim w Hiss luei etoium 

E 2= MS^^□l~?^5^^ ^2i2s ^►aa l^All?lo^l chsj ^ 7H2i ^fi!t(a*i3e "a- a "B")g aoi 

^H, £ 3fli g E 3b= E 2011 A| fiOlS Wm\ ^dMeJ "A" S "B-(H1 CHt^ 2J*Et»4i^£!Mf 

i;4 aoT^cK f f 2j ^dia "ir a -8-=. one ef ig =oh ohEaisfloiia^ei sr^ 

E 2°J -A"^ a 3 3S{UL OlMEflS #3Si(H| fflyH BtBSJ i^2|35jS ^^ZfSJ^ S^lHI 

tii:D(oji SAi ^B"= Q SSjUI. OlgEflB m^^m CHSB 2CK21 il^fS^iM 412^5^^ 3°0il gCHS 

. _ □ 

plaiie unif ormity), SI i^Zi-^ e|0flAI2J SS.Kprof i le)2J xK^ S= HIOI^ gg ^ 

2ti gii 2^5^4 soPofgch. ol= M^m°\ ^m. e= wss^j mtj 5^;^ 

ssoiiiAi sam a2^5!:oe ggsp^ 3101 digsi§fa. 




$B Q SS}«BS 201 D. 

MAI ^oia istiOHSsia •^izrAiiiigoiiAi AhgacK 
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" i _ * ^ ^ . . . * > M ft »^ ■ a ft h—» • AM A ■ 1^ I ^ « ^> A. ■ I ^ I n L TTii ^11 I o m L ^Vl A.1 .A.! ] I En fill ^JI^PII ^sM 




■B-Oll ejse DOAItlH, Ot:?|Al, /dl^lMS S°|2| B?|(unit)S S^S naSCF. "A = 60X21 

asiHIOil 5BSSt3, ^fl -8-= 20X21 ^^ZlSSjUlOil SHStia. 

ssm Olson. &jyi7i tm EH*fscjMej "ir s "12=, 1 > 1101 Eia ^^ztasjuph ?ixi 

^Mei -SI" a -S2-S s > sioi eis *{z^^5{up^ 9iHJi s < sz7^ as ^jzigwHi^h is 

ach. 

A20i)A|=, /cfl7| -ryy &7\ B?)I(H1A1, £E^ Ml IS, i!2^0l ?HAI£! OlEH 5i7l SaF*^ Al 

2««i -ir oi^eixi as -12- olse!Xl:'^ sMSCf. ifA-fl:»i 1 > 1101 i^iBfliM/y asaa 

□ ^2|9S}HpF Sea^SAN, Sg^ 9?11 MS StSSm, 01 B71I011AI irA0:?l(l)2| .2:i*EiJ4i011 

sfaoii. i^/dl?l I < \z?[ 27IB71101IAI agas a ^iziasjuph ag§2sw sgs 9?i! tas-s. 
atism. 01 BTooBAi am3Aizhz^^(At)s s ^2.s. ssaa-. 

^Jill fllSOll 2401A1. i^i2[g5}U|2| g^Ofl gOIS .ME^=S□^°1 ITAfl?!: .iJlS^^zra^UUgf $1. 
^^qiwhT)?! ioTS :J|5¥AII7|21 1/2 SEOIEO,. /i!^^.^5iHI0^l CHt^^M.gAI2^^^^s 71 

5ij2fg5{b|M AJgaS :?l54SSDAI2.KZf^2| 1.5 LH73 3.0HHS ^SaCHOf 




m "a"* i3i-shs sjstt ^^m ?^7ii acK 
B71I A2e momM. ^nwM as ^izioi. jhais oieh 5^7[ ^mt AizHHi ^sa ii 

S 12 AroiOll BUt}^. ^ZISS^Ul^ IfAIPI -|- waWI 2\n IgS 4^ SD. 01 S^, AlZHW CH*^ 

E 7m &i5fS, E 72J "A"S E 5°1 ■A■•2^ Hl^^l- Sl-^Oli, E 721 -B"S E 52| ^£1 
"B"2h Cl-^a. E 72) -B"21 S^, i^2|35jtllS A|2|(tl)(HI, ES ^^TOI miS OieH 5^7^ S2^ 

AjZKHi -ir a; -12- Ammi 4^ sis ihAii:?! -i-wi 2ish .?i?.^x9L°-?R^.&=,g 

M'Mg ?>S D4:2| uj-EX-ilgSsOl 9^'21 Hi-ggSbflOliAl teOll XieiaS CHlfiSjif^gOl iSoBXIS 

M^^f2riaraiioii m:'hej Mimm m^m°^.m^ "b-m -A-g^Ei. ^ ^^s^^iz^s 

i-^s i|2f,3.5{U|S^E1 SiFSjog ^^SFS ^01 OlgQ. gCHg:^ ^&5!os CHgai+SgOli 
SlOlAi &SgB101IAI m^^l^ CHif2| D Sj^ ^2|AIZH01I fe»7|7il ttd. 

E 4011 Al, 12 < 1< 1101 ^7IB?0OllA1 g^aS- / ldt=S > SI SJJ^I ES J ldt=S < S2 SAFS 

Q s > siol ssaS. s •^^zia^jHi^h ^ggHSMi, sg^ eJii S4S stst^t^. si-aoii, s < S27i^ 
a§£i@ |gi e?irs32si!t!M. L^D^Al btiim sb a se^ ^ase SA^«^J2, oi^iai 
«i:?ioii. [:Ht^ 2^^Et^4=s dt^ia agHAiz^zf^Qii e^isra i+#ap-. 

E 8a* s^iSra, E 721 ■'A"OI tm A11712I 23tFES^4iS H SCHSTSS "a"e0.9!M 
5«S( integration)! 9m A|2.KaOIS b^e5!S^7^1S ^?i2| JHAIS^EI Al^'^hS 5i S IPi AK3IS S 

Sr^iu. s-«i7i2j sssa "s-»fQL mm -r mm A^msw s^n s ^^321 sboiiai2| a2 
00 A! a Am ^ sia. 

^AioBoiiAjv sg= ^^dihsi-s s^oiiAi gsasia. n^u, s owati m 

ZIEI21 /^ZHHI sjgl 4: 21D. HmgS^g Mi ?l9.Kf luorine-based) JiSm MSMQ\ gEI-2Dh2f 
Sll Aiiligo^^siSfg S°OII, 704.5™ ms§ ?>S if«g21 A||7|= 4!Zt2J 3SSPI 9ISH 

^gaoiot tio. 

Ssabr neiu,. s^M2i ^s, si^sras msesi 4^011 2i5Shoi, sjgt^ alWAl^^^^^#m 
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^AlOSeS OflMSAlEI ggSHS. B SSS ^^tt ^AIOSMS ii^^73 SfSffl. Oj&j ^Sf 

If Qilii e s'sei aoi 01 71^21 ^lewii sjta e ssssifa goi«w sjmoi 

5 =^ 53.U. 

sgsi sjt 

^#tf Uh2J &01, B &20fl 2|«| 34|452tSgOIIAj i|2t^E, -tJ2t21 LHSS S ^2^8 5|S| 

iHi «4 f = «^ fllCH:?t SOI«W ««li§ 4^ SiQ. TH. e^EMS«12< «IS2| AIM, n 

§e»oi z^^s^n n assi ^€01 «^oi :gi2ui§oi sag ^ Sio. 

6 SE^2□^-2fa^ i^zwwAisj ^{ztsasi asa^. 

&jki:?isi 1/2013, 7i5a#iiAiaz»^2i 1.6 xoiihdw gasohssa ^^hhaisi ^421 

Ma2DH2m=j ^zkmajsj ^^z^sssi asw^. 
1^x1^ lE^^soHima ^zHHAisi as&'s. 

^=f^ 5. lt.H)fl SiOIAJ, ^71 ggSh^ BTfl^ AIZHHI ffltt a«i:7l2| 2»g2«HI 57I8H)I ««eX|= 

MEf20hs»a ^zHWAisj ^ztsaei agif^. 

g:?ff 6. «l 41^ W B^KW SiOIAI, &«I7|2| SJSSiS ^2t2J THAI a THAIS OliSI 

a 5i!i LHxi loi Awiofl ti*83q= gasDhSftfa ^zHMAisj ^zigasj aga^. 

i Irawi as 395wsi i»sg ?fs »«mm di«i «sa= gE^^o^-^ma ^^z^maisi ^zfsasj a 

704.5nm2| I&§g ?f= SSSM CH»8 ^§3= gefiOhifSa 4i2«llA12| 4{2|§g2| ggaa. 
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